Glucose metabolism in embryos of normal and diabetic rats during organogenesis.
To investigate whether malformations in the offspring of diabetic rats are related to a disturbed embryonic glucose metabolism, lactate production, lactate content and glucose oxidation in embryos of normal and manifestly diabetic rats were measured in vitro during the period of organogenesis. The embryonic production and content of lactate decreased by 90% between gestational days 10 and 11. On both gestational days the embryos of diabetic rats showed increased lactate production and content compared to the embryos of normal rats. The embryonic oxidation of glucose decreased slightly from gestational day 10 to day 11, and the embryos of diabetic rats exhibited a lower glucose oxidation rate than those of normal rats on both days. The lactate production and content in the embryos increased with increasing concentrations of glucose in the incubation medium, whereas the oxidation of glucose was unaffected by the glucose concentration. The results suggest that the embryonic metabolism of glucose is only marginally affected by changes in the availability of glucose. The lactate production rate was higher and the glucose oxidation rate lower in the embryos of diabetic than in those of normal rats, even when the values for these metabolic variables were normalized to the embryonic DNA content. Thus, a causative role for a disturbance of the glucose metabolism in diabetes-induced embryonic dysmorphogenesis could be envisaged.